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IT) 

(57) Abstract: A preventive and/or therapeutic agent for diseases accompanied by a chronic muscle/skeleton pain, which contains 
00 as an active ingredient either a compound having antagonistic activity against an adenosine A2A receptor, such as, e.g., a xanthine 
derivative represented by the following formula (I) (wherein R^, R^, and R^ are the same or different and each represents hydrogen, 
lower alkyl, lower alkenyl, or lower alkynyl; R"^ represents cycloalkyl, -(CH2)n-R^, or the following formula (11); and and are 
the same or different and each represents oxygen or sulfur), or a pharmaceutically acceptable salt of the compound. (I) (11) 

0(57)^*^: «;^fiTiB5t(i) (x!:*. R\ R^fc J: t/RMil5l-Sfcf*M?Ei: o T7K*)H^. fi$RT;u^;u. fiSST;u^ 
fsi -;u*fc[ifilRr;u+-;u^aL. R^iiv^ □t;u^;u. -(CH2)a-R5Sfc[iTiBxe(n)^aL. icn^iSxHtWi- 

Osfcfis?£»:oTK^ji^*fcfi«mji^^a-r) xm^iixi>^-^'>^>mm\^m(DT^y v>A2AS#f*Sfet<tffl 
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m m m 

[0001] :^mmi'i. mi^m'W^m^^ir:6mm<D^^^xx:^X'^fcummmKmir^o 

[0002] mmm'W^m (Musculoskeletal Pain) . (#iJx.{i'S5^ . Jft. m<DH 

m (FMS ; Fibromyalgia Syndrome) , ^liM^^Mt-l^jSi-^^S^^S^b^XTV ^§ [t^ 

Ann. Pharmacother.) . ||121#. p.953-959 (1994^) #]„ 
[0003] :^#'l4•|t'l4^«■T?fe§i^*i^«^^^ov^Tf*. *f£^^gMH*5j;U?5«B^aif^ 

->*—^X3•:^/^•K>>:^^X (Expert Opin. Investig. Drugs) ^ :||11^^ p. 1437-1445 (2002 

^^^5>S^P1990^; American College of Rheumatology 1990 Criteria for The 
Classification of Fibromyalgia) iZX^t, JK^Ml^t)fc^i$-(D^^:6^^3^M 

^(Dm^t^m^n^ IT—:^94T^:^ • T:/K • UcoL— s'^X-ts (Arthritis Rheum.) . 
^33#. p.l60-172(1990^)]o ^hi^. ^t5{^«9iS. m:^M. S^iS. W^tim^. ffi 

x^x^m-^fimK ^Mtmt^m^\t}£z.^w\.xhm<. f*o#^9L^^v^J^'^^>fe§( 

?>-;v^'-(:yT^^y^:^. ^17IK. 59*) „ 7RB-e{*. m~^-mKU(D2^mz.m'r^—l^ 
Wl:mn.X. 20~50a(7)^'l4t^^<^-)H-r^ {.^^y^V • • -^^^TVV 

— (Curr. Opin. Psychiatry) . 1^13^, p.623-628(2000^) . T— X^^■7^^X•T>'K• 
y^— x'^XA (Arthritis Rheum.) . :^39^. p. 19-28 (1990^) ]„ ^fc. ^flh(D^W: 
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H^^o^5o^j. ssRi mm.m-^^h^i^nM^TZ.^m.mm ^(Dm-^mmnim 

Expert Opin. Investig. Drugs), p. 1437-1445 (2002^) , T^;^-!'^'';^':^:/' 

^^i?!'— ^/k-^T^V'^'CArc. Intern. Med.), ||156^, p.1047-1052 (1996^) , T-:^ 
/V:;^-:^y-yr/l''^=^±9\i°—(Ann. Pharmacother.) . :S36^. p.707-712 (2002^) 
. T— ><.9-l'7^^>^-T>'K-y^— ^^Xi^(Arth. Rheum.) . :^33#. p. 1132 (1990^) 

]o 

[0004] ^fc. mmmmmKmmir^^mti.xi-i. MK.it'^^mMM (Pibrositis) . 

^^5^ (CPS; Chronic Patigue Syndrome) , |^|^J|^^^5!m(MPPS;Myofescial Pain 
Syndrome) , Xfic.Ay^M^f^^^^ (Diffuse Myofascial Pain Syndrome) , ^#141^ 
^BM^ (Generalized Pibrositis) , ^BMU^—^'f' (Soft Tissue Rheumatism) , # 
MSiSy 3. —^^(Non-articular Rheumatism), 'S'l^MSpy^x—x'^ (Rheumatoid 
Arthritis) , i^^tti^^^f ^ (PPS; Primary Pibromyalgia Syndrome) , 
^SjlE (Concomitant Pibromyalgia Syndrome), ^^tt^^^^;!^ (Idiopathic Muscle 
Pain Syndrome) , 'SttJtS$'SHU'H''l#?S (Chronic Widespread Musculoskeletal Pain) 
. mm (Lower Back Pain) , ^*i0*S^#59-ri^#! (Lyme Disease) , ^^tMIS 
(Generalized Tendomyopathy) , ^MSp5S(TMJD;Temporomansibular Joint 

Disorder) #^5^^>ttTv^§o ^tihmmmmmi^mMir^mmu. \^^'rtii:>mmm 

UK, 59^*5 j;TJ«108^, T^/V:^-:f:f-yr/^^=^±9\i°—{Ann. Pharmacother.) , :|| 
121#, p.953-959(1994^)]o 
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[0005] —ij^ '^[Ix.^^dri^>^^>'fl^#:. [l,2.4]hyTyn[l,5-c]t°y^v?>'^^#:. [l,2,4]h 

2A 

^^ir^i\:.-^mt\^X^hflX\^^ (^J;tfiUS 5,484,920. us 5,703,085. WO 
92/06976. WO 94/01114. US 5,565,460. WO 98/42711. WO 00/17201. WO 
99/43678. WO 99/26627. WO 01/92264. WO 99/35147. WO 00/13682. WO 
00/13681. WO 00/69464. WO 01/40230. WO 01/02409. WO 01/02400. EP 
1054012. WO 01/62233. WO 01/17999. WO 01/80893. WO 02/14282. WO 
01/97786. WO 03/032996. WO 03/048163. WO 03/049164. WO 03/049165^) „ 

2A 

Fibromyalgia Syndrome) . i^*ii5*5!£(;iMi«'r6^m^<^'gtti&'H'*&?S^^i-5 

2A 

[0007] :^mm\±. ^sTcD (1) ~ (37) Km-r^o 

2A 
2A 

(3) Tt^V^^^A ^^^*^^f^ffi^Wi-§^b^i^;5S. ^(I) 

2A 

[fbl] 
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2 n 

[>fl:2] 




[0008] (4) x'*3j;t;?x'^s^^jm^^-efea_hiE(3)iE«(D'gi4^'i'*&«^Mi-6^m(D 

(5) r';55^(II) 



wo 2005/094885 



5 



PCT/JP2005/006033 




(6) Y'^xxfY'ib^7Kmm^x-h^±m (s) mm(Dm\^m'W^m^^ir^mm(D 




^fci^T^y^mu mms(Dmm^mir) -e$?s_htE (s) ^fc« (e) tE<fe(Z)'[tttis 

[0009] (8) Z/55^(IV) 



R' 
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(III) 

Wb6] 




(10) R';5M^/V-Trfe§_hfE(3)~(9)(DV>-rti.;0^t-fB<fe(^'gtt^#*&?»^^-r 

(11) T^Vv-^A ^^#:*g^f^ffl^Wi-6>fb^i^;55^(l) 

2A 

Mb7] 




[0011] (12) TT^Vix^A ^mi^i^^j^m^^ir^^t^m^^iv) 

2A 

[^t:8] 
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5-T5y-7-(4-^^i/t°^^v':=^/V)-2-(2 - :7y/V)[l ,2,4]hy Ti/n[l ,5-c]t°y ^v'^-^ 
[0012] (13) Tt^Vv^^A S^#:*§^<tffi^*i-§^b^i^;5s^(vi) 

2A 



NHQ 
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irl-Vm^tl^^t^^ 5-T5:7-2-(2-:7y/V)-7-[4-(2-tKn=3rv^-2-^^7V 
:7'ntVV)t°^7i^^/V)[l ,2,4]MJT>/a[l ,5-c]fc°IJ^i;^^^, 5-T^y-2-(2 - :7IJ/V 
)-7-[4-(3-tKn=¥iy-3-7«^/V:7'i3tVV)t°^^i^=/V)[l,24]byTyn[l,5-c]t°IJ5:^ 

Mo 

[0013] (14) R'';5S-CR"V^R''^(^fti. R^^fitKn^^i/, tKn^v"(S^T/V=3e7V. 

R''^:ioj;U^^R''''{*|Wl-^fc{*M^^oT7K5^I^^. «^>L<{i#«(Digg^T/V^/^ 

'7't-mi^^^xnm:>i^<\t^m^<D^mn^Mmir^) t-^^jiib (i3) ib«(d 

(15) Tt^W^a S^fr*§^{tffi^W-r^'fb^i^;i5^(vii) 

2A 

Mbio] 



wo 2005/094885 



9 



PCT/JP2005/006033 




(VII) 



W'}*^^-^. -0-. -S-. -S(=0)-. -S(=0) -i^tll^-NR^-i^^.R^'i-i 

2 

[0014] (16) rryi^^A ^mi^^^^ffm^^ir^it-^m^Mvm) 

2A 

Wbii] 




(VIII) 
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[0015] (17) Tt^Vv-^-A ^^#:*§^f^ffl^#«^b^i^^5^(IX) 

2A 

Htl2] 



X* 




[0016] (18) rry^-y-A ^mw-i^m'^m^mi-^^t^m^K^oo 

2A 

[>fbi3] 
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[0017] (19) Ty^V^/^A S^^*§^f^ffl^^«^b^i^^S^ ^(XI) 

2A 

Mt:i4] 



R 



38 



R^2 
R^^d R' 



33 




36 



(XI) 



R 
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[0018] (20) Tt^V^^-A ^^#:4=g^f^ffi^#-r§'fb^i^^S^ ^(XII) 



[0019] (21) TT^ViX^A S^#:t§^{tffi^*i-^^t:^i^;5S. ^(^(XIII) 

2A 

[^t:i6] 



2A' 



[^fbis] 
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R 





(XIII) 



[0020] (22) Tt^Vv-^A ^^#:*§^f^ffl^^'r^^b^i^d^ ^(XIV) 



2A' 



Wbl7] 
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X.{i5-[6-T5y-8-(3-:7/V:;rn>'ai^/V)-9H-9->^y:::^/V]-l-^^/V-l,2-v'tKn-2- 

[0021] (23) rryiy^A ^^w-i^^rfm^m-rut-^mT^K^ixv) 

2A 

Mki8] 



[0022] (24) Tt^V^^^a S^#:i=^^{tffi^Wi-^^b^i^;55, ^(XV-A) 

2A 

['fklQ] 




NH2 



(XV) 
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X.. 



/ \ 



N-(CH2)n3 



N 




»54 



(XV-A) 



*$^^S^b^i^(^!lx.}^5-T5y-2-(2-:7y/^-)-7-(2-{4-[4-(2-p<^=ar->^^=¥^>•):7^^ 

[0023] (25) 
Ml::20] 



2A 



i56 



r10 



h60 



N 

I 




i57 



.58 



(XVI) 



59 
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^Mcr7v^7v^^ir). -CH ch -ch=ch-, -c=c-~^ti\i.-o-^m^ 

2 2 

[0024] (26) T^Vv-^A ^^#:^^f^ffl^Wi-6^b^i^;05. ^(XVII) 

2A 

Mb2i] 




^>--2--r/V)-7-m-MJ7V-[l,2,4]hyTyn[l,5-a]t°y$v^^-5-^/VT$>^^)-efc§_h 
[0025] (27) Tt^Vv-^A ^^#:*§^f^ffl^#i-^^b^i^^5^ ^(XVIII) 
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(XVIII) 



[0026] (28) T^VS/^A ^^Wii^m¥m^^ir^^t^m:^K^(XlX) 

2A 

Mb23] 



[0027] (29) Tt^V^^-A ^^#:4^^^t>ffl^^-f-§jk^#i;as, jS:(XX) 




2A 



[{b24] 
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75 



NH 



(XX) 



-c(=x")-}*-c(=o)-, -c(=s)-^/cf*-CH -^^i-]-e^$tLSib^i^-e$?§_hlE(i 

2 

[0028] (30) T^yi^^A ^^#:4=g^i'^ffi^*i-§>fb^i^^S^(-)-(llS,2'R)-a-2-t° 

2A 

i^:r:/W2,8-lf>^(hy:7/V:^n^^/V)-4-^yy^^^i5'7— /V-e$>^_h|B (1) IE^(D 
(31) TT^Vi/^A S^#:*§^{tffi^*i-^ib-^i^/5S,^(XXI) 

2A 

Wk25] 




NH2 



(XXI) 
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[0029] (32) Ty^Vv^^-A ^(XXI-A) 

2A 

Mb26] 



m^tl^it-^<>^m^i'£5-T^y-2-<2-yV/Vy7-{2--{4:-l4-(2-?th^iy^^ 
[0030] (33) 'IStt0#*§-«^Mi-S^S^5^;ffi^«^-e^§-hlB (1) ~ (32) <D\ ^-f 

(35) ^*ii5«^t^MiSi-§^m^5. i^^iMi^^. 'gtt^it^s. mmmmmm. 
x^^'^A.^^mmmmmm. ^Mi^^^mM^k. mm])^—^^. ^mmv^—^^ 



NH2 




N 



(XXI-A) 
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. m^mmv^—^^. mm\mmmmm. zuik^mmmmm. wm^mm^mm 
mmmm^^hmi-iti^mm-ch^^m (34) mm<Dm^m'W^m^^'r^mm(D^ 
[0031] (36) rry^y^A ^^w-i^^i^m^mirut-^m~^fci^^(DmM^mmm 

2A 

(37) mi^m'W^m^^ir^mm(D^p5^xxfx^tim^mm(Dm^<7)tii^<D 

2A 

2A 

[0033] [|l|l]mtt^a:ti^?gfl^#f:iim^7^>V{cl*3ft§<k^i^2{;iJ;§«mai^<50 

[0034] mi 

-♦- -.it^m^^mdo mg/kg) 

-•- :^t^m2U^m(5 mg/kg) 
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[0035] ^^mm-^^^m-^fci^mm^tl^'m^m'W^m^^ir^bmm (Musculoskeletal Pam 
Syndromes) tUTf*. mx.l^Bi^BBM& (FMS ; Fibromyalgia 

Syndrome), mmmmmm^-r^mmmi^mifhth. mmmmmKmi^'r:6mm 

tL-Xi^. f?[|x.(^|^^IM2^^(Fibrositis). 'gtt^^^m(CFS;Chronic Fatigue 
Syndrome) , I^I^I^^^JmdvlFPS; Myofascial Pain Syndrome) , U^^A/t^^l^j^^ 
^0. (Diffiise Myofascial Pain Syndrome) ^ ^^^I^^MM^ (Generalized 
Fibrositis)^ ^^S^UaL— ^^(Soft Tissue Rheumatism)^ ^MfiSy:^^— v^(Non 
articular Rheumatism) , 'Ht^MtpyoL—^^ (Rheumatoid Arthritis) , ig^tt^li^S 
J!e(PFS; Primary Fibromyalgia Syndrome), (Concomitant 
Fibromyalgia Syndrome), ^^14^ ^^^SS (Idiopathic Muscle Pain Syndrome) , 'IS 
ttJKtSH^'i'^^f (Chronic Widespread Musculoskeletal Pain) . (Lower Back 
Pain) . mm^m&^m94-i>^'m (Lyme Disease) . ^^ttStl^Pt* (Generalized 
Tendomyopathy) , ^|8fiH5!S(TMJD;Temporom£insibular Joint Disorder) ^;0^fc(i^t> 

[0036] T'fy-y^A ^^i^^^i^mtL-Xit.m^itT'f/i^:yA 

2A 2A 

2A 

2A 2A 

i'^m^^i-Ut^^Xhthitm^^§:&tlf^\^^:i^. Mk.}-£VS 5,484,920, US 
5,703,085, WO 92/06976, WO 94/01114, US 5,565,460, WO 98/42711, WO 
00/17201, WO 99/43678, WO 99/26627, WO 01/92264, WO 99/35147, WO 
00/13682, WO 00/13681, WO 00/69464, WO 01/40230, WO 01/02409, WO 
01/02400, EP 1054012, WO 01/62233, WO 01/17999, WO 01/80893, WO 
02/14282, WO 01/97786, WO 03/032996, WO 03/048163, WO 03/049164, WO 

03m9i65mi^mm.(D^t^mi)^hifhMo Md^mia^. m^i^±m(D^(i\ ^(v) 

~(xxi). ^(xv-A)^XXf^(xxi-A)xm^ti^^t^m(&<T. -e^x^tvfb-a-i^d), 
^l::^i^(v)~(xxi), {b^^^(xv-A)^oJ;mb^^^(xxI-A)^v^5), (-)-(iis,2'R)-a 
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[0037] Wb27] 




[0038] T^CCD—CXXI), ^(XV-A)^XXf^(XXl-A)CO^m<DM^K^\^X. 

ntw. y'^/i^. ^yy'^/v. sec-y'^/v, tert-y'^/v. ^^^^/k. ^ 

4-^^7^-/V^ 2-^=3f-fe-/V^ 2-^:7'7^^/V, 2-:^i5^7^::^/V^^S 
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hifhti. :/ciy-?/vd?/v, 2-:/^^/]^. 3-:7'^^/v. 

5-^^>^^/V, 4-p«^/l— 2-^^^^/l-, 2-^ 

{c:{iiy^t2>^ntVv, ^y^n-f^jfV^ l^^xi^l^^;v^ iy^u^^-y/i^, i/i^'n^^^^/v- 

6^(c:fiv'^ci:/-7^c=:/V, iy^vi^lyy':=^/V, i/^n^dr-fe^/V, ->'i?'ci^>^'7^:=:/V, iX^ 
[0041] ^Nti-yVfi, :75/5^, ^3^, H-^^t^^J^^^M^-r^o 

/V^ fc°^v?::^/V, t°y5v?^/V, t°y^v?:=^/V. yt^y}l'Vy^^:=^/V. ^JV/V^ ^y^jv 

/v^ :7^^^^-/v^ e^i-yyi-/p^ drydeihy^/v, ^:7^yv?^/v, -^-yy^/v. t°ny 

/V, t^^y^y/^. -r^iJ'Vy/v, hyrv^^/^. hyry^y/v. "rhyy^v/^. ^y/v 
. ^ryy/v. ^y^ry'y/v. rt^-^^/v/v, ^y;^=^ri^:/y/^. ::^^i^^^Tyy/v. 

i^T:/y/v. :^^y;^=3ei^i^T:/y/^. ^:/Ky/v. -rv^^Ky/v. -r^y:/y/v. 2-:^=ar 

y^^yV5^^"y^y/v. ^>^yyy/v. ^>-y^rn^/v, ^>-yV5^^"yy/v. -^yyhyr 
yy/v^ ^:yy^Tyy7v. ^^y::i-=35-ihyy7v, yy:::^/^, -j^:yy^y=7c=./v, ^^^y 
[1 ,2-a]t°y i:;?7V#d5^{f fetL^o 

[0042] m.mnmti.x\±^ mK.\'twm'^mmm.mn^(D'mmx-h\ff'm-MK.. mn^ 
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^yi^^/v^ -r5:i5'"'yy v?^/v, ^ryy v?^/v. ^/^4^y7. ^/v:^])^/^. 

yy, ^:^^/v:e^y=/v, 7f;^t°^yi;?y, 7^h^tKnfc°yi;?=/v, i;? 

tKn^ydr/y/V. ^b^tKtidryy/V. ^b^tKa-fy^yy/V, ;^=3ri^y^y=/V. 

iJ-yy^:;?-/v^ ::^dry^=3ri^y^y>^^/v. :t^^iyTy^V^/^. :t^y9^^^. T^hytK 
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